RIKEN Accel. Prog. Rep. 29 (1996)

Design of Proton Polarimeter for AGS-E925

H. En’yo, Y. Goto, N. Hayashi, T. Ichihara, K. Imai,

Y. Nakada, N. Saito, H. Sakai, H. Sato,

H. Okamura, M. Okamura, T. W ak asa, and M. Ishihara

[ pp interaction, structure function, spin, asymmetry

, p olarized b eam.]

The acceleration of the p olarized proton b eam up

to 250 GeV/c is one of the imp ortant parts of the

RIKEN RHIC/Spin pro ject

1)

. F or the op eration of

the accelerator and to extract the physics results, of

course, we need to have an appropriate p olarimeter

which measures the p olarization of the proton. The

currently designed p olarimeter uses inclusive pion pro-

duction asymmetries of the reaction that the trans-

versely p olarized proton hits on a carb on target at high

p

T

(transverse momentum of the pro duced � ) and high

x

F

(F eynman’s x) region.

The exp eriment AGS E925 plans to measure those

asymmetries of �

�

on carb on and hydrogen target at

P

lab

= 23 GeV/c which is AGS to RHIC injection mo-

mentum. Its precise data will b e base for the future

polarimeter.

There are a few data exist at di�erent initial b eam

momentums, namely P

lab

= 11

2)

and 200

3)

GeV/c

with hydrogen target. In fact these data show similar

asymmetries for �

+

. It seems that the asymmetries

are indep endent of P

lab in those range and it is one of

the goal of the exp eriment to clarify

. If it would b e

the case, E925 data would b e relevant for whole RHIC

energy range. Since previous data are only taken with

hydrogen target, it has to b e checked if there is a target

dependence. In addition we want to collect more data

on �

�

pro duction. Because there is no clear data for

�

�

at P

lab

= 11 GeV/c and if we could use �

�

instead

of �

+

, selecting �

�

is easier than identifying �

+

from

large proton background.

The exp eriment consists of the � detection part and

pp elastic part. The elastic arm measures the cross-

section asymmetry of elastic reaction pp ! pp at mo-

mentum transfer �t = 0:1 � 0:2 (GeV/c)

2

. Since the

analyzing p ower at this region is known with 10% level

error, the p olarization of the b eam can b e extracted.

The AGS internal p olarimeter has much more statis-

tics and can b e used as a relative p olarimeter for the

accelerator tuning. Howev er, it use �sh-line target (not

pure hydrogen target) and it detects only backward

proton, the background particles has to b e subtracted

very carefully

. On the other hand, the backw ard-

forward coincidence eliminates a large fraction of the

background, although the elastic arm of E925 needs

long time to accumulate enough events. So the elas-

tic arm provides the cross-check with the internal p o-

larimeter.

The elastic arm is a double-arm telescop e and

each left-right arm has four backward counters (each counter named as B 1, B 2, B 3, B 4 from the target)

and one corresp onding forward counters (see Fig.1).

Backward protons are emitted to around 78 � 2 de-

gree with resp ect to the b eam line, velocity is the range

of � ’ 0:32 � 0:45 and the momentum of 150 � 300

MeV/c. T o use Time-of-Flight b etween B 1 and B 2,

these tw o counters are separated ab out 1 m apart and

it gives ab out 4 nsec separation from � = 1 particles.

The momentum of the backward proton is recoil

angle dep endent. The wedge shap ed aluminum com-

p ensates this dep endence so that the backward proton

stopp ed in the thick counter B 3, whereas larger mo-

mentum particles (mostly � ) hit veto counter B 4.

The ab ove explained system had b een installed and

chec ked during this May-June test run. Carb on target

for � arm and C H

2 target for the elastic arm are used.

Since the b eam is parasitic, the b eam intensity was

quite low and the b eam condition was not as go o d

as we exp ected. Although, we observed some elastic

even ts with the back-forward coincidence and show the

system had b een working.

Fig. 1. A schematic drawing of the E925 elastic arm

setup. D08 is a sp ectrometer magnet for � arm.

References

1) H. En’yo, et al. RIKEN Accel. Prog. Rep. 30

(1997) 33, 34.

2) W.H. Dragoset, et al., Phys. Rev. D18 (1978) 3939;

R.D. Dragoset, et al., Phys. Rev. Lett. 36 (1976)

929.

3) D.L. Adams, et al., Phys. Lett. B264 (1991) 462.